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February 2008 
Presentation on the 
Willoughby Spit Shoreline Improvement Project 
of Ocean View Beach 







• Review Historical Data 
• Develop List of Proposed Alternatives 
• Perform Numerical Modeling of Shoreline Change and 
Local Hydrodynamics 
• Present Study Findings and Recommended Alternative 
• Construct Selected Alternative 
Data Collection 
 
• Historical Aerial Photos – Shoreline Positions 
• Beach and Bathymetric Survey Data 
• Engineering Activities Log (Timeline of Erosion Control 
Projects) 
• Wave and Water Level Data 
• Beach Sediment Characteristics 
 
Review of Historical Data at Willoughby Spit 
• Digitized Shoreline Positions From Historical Aerial 
Photos (1916-2010) 
 Compared Photos and Relative Shoreline Positions 
 Calculated Net Shoreline Change (Erosion/Accretion) 
 Evaluated Impact of Engineering Interventions on 
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Beach Nourishment – 1984
(Terminal Groin to 5th View)




























Distance Along Shoreline (ft)
Shoreline Change Rate March 2006-April 2010
Review of Historical Data at Bay Oaks 
• Western End of the Willoughby Spit Area has Accreted  
• Eastern End of the Willoughby Spit Area Shows a Trend of 
Slight Erosion 
• Filling of the Groin Pocket Between 2002 and 2006 Likely 
Triggered a Change in Littoral Transport 
Development of Proposed Alternatives 
• Goals Of Proposed Erosion Control Alternatives 
 Provide Equivalent Protection to All Structures Along the 
Willoughby Spit Shoreline 




Development of Proposed Alternatives 
Unequal Distances From 
Shoreline to Structures 
Accretion On Downdrift 
Side Of Terminal Groin 
Development of Proposed Alternatives 
• Alternatives  
 Removal of Existing Groin Field 
 Beach Nourishment 
 Offshore Breakwaters 





















































































































Wave Height Water Elevation Wave Period
November 2009 Nor’easter 
Tropical Storm Ernesto 
Modeling of Shoreline Change with GENESIS-T 
Key Model Inputs: 
1. Initial Shoreline Position  
2. Wave Data 
3. Nearshore Structures  
4. Beach Fill 
5. Sediment Characteristics 
Modeling of Shoreline Change with GENESIS-T 
• GENESIS Modeling Scenarios 
1. Calibration Model 
 March 2006 – April 2010 
 Structural Conditions Remained Constant 
2. Existing Conditions Model 
 Existing Structural Conditions 
 8-yr Future Simulation 
3. With Project Models 
 Numerous Structural Configurations 
 8-yr Future Simulation 
 
Calibration Model 
Existing Conditions Model 
Alternative 1 
Remove Existing Groin Field 
Alternative 2 
Removal of Offshore Portion of Existing Groin Field and Beach Nourishment (45,000 cy)  
Recommended Alternative 
Construction of 7 Offshore Breakwaters (Ls1 =120 ft, Ls2=140 ft, Ls3,4,5,6,7=180 ft) and 
Removal of Existing Groin Field with Beach Nourishment (28,000 cy) and Dune 
Construction (7,000 cy) 
1 2 3 4 5 6 7 
Modeling of Coastal Processes with Delft3D 
• Delft3D Modules 
1. Hydrodynamics 
2. Waves 
3. Sediment Transport 
• Delft3D Modeling Scenarios 
1. Pre-construction 
2. Existing Conditions 
3. Selected Option(s) 
• Model Run for Representative Wave and Surge Conditions 
Roughly Equivalent to 5 Years Of Storm Impacts 
1. Hs=5.6 ft, Tp = 5 sec, 22 deg from North, 1.9’ Surge – Conditions Run for 
30 Days Straight 
 
Modeling of Coastal Processes with Delft3D 
Meters 
• Model Animations 








Existing Wave Height (m) 
Project Wave Height (m) 
Modeling of Coastal Processes with Delft3D 
Meters 
• Model Animations 










Existing Erosion/Deposition (m) 
Project Erosion/Deposition (m) 
Modeling of Coastal Processes with Delft3D 
Change In Bathymetry (Feet)
• Sediment Transport Pattern 
• Majority of Material Being 
Transported Around the 
Groin 
• Small Amount of Material 
Transported Over Groin 
During Storm Events 
• Raising the Groin Shows 
Some Effect on Trapping 
More Sand 
Study Findings and Discussion 
• Terminal Groin and Existing Offshore Breakwaters Successful at 
Trapping Sand at the Western End of Willoughby Spit 
• Historically, the Groin Field Stabilized the Remainder of the 
Shoreline 
• More Recently, the Dilapidated Condition of the Groin Field has 
Caused the Eastern End of Willoughby Spit to Erode, Creating 
Unequal Protection Along the Shoreline 
• Filling of the Groin Pocket has Allowed Sand to Travel Around the 
Terminal Groin 
• An Ideal Shoreline Which Provides Equal Protection Can Be 
Achieved Through Removal of the Existing Groin Field, the 
Construction of 7 Offshore Breakwaters, and Beach Nourishment  
 
 
Plans 
Plans 
Plans 
Plans 
Plans 
Plans 
Plans 
QUESTIONS ? 
